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(57) Abstract: A method 

of efficiently constructing a 
bone/chondral tissue by isolating 
cells from a living body and 
quickly and appropriately culturing 
the same; and implants containing 
bone/chondral tissues obtained 
by this method. Namely, bone 
marrow-origin cells isolated from 
a living body are transfected with 
a gene of a bone/cartilage-inducing 
transcriptional factor by using an 
adenovirus or retrovirus vector 
and proliferated on an appropriate 
scaffold. The bone/chondral tissue 
thus constructed can be used as 
an implant substituting for a bone 
or cartilage by embedding together 
with the scaffold material into a 
living body. 
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m m m 

5 % m ft m 
g a % 

ifi*f^ ^5feE*©S»T^#:^e>^t)aiLfcaB©ailia*in vitroT 
J£«£UT$Mfc • itsrr*. l/fc^ot, £#*M;:*3 tS^&H 

25 mmmmmz^fr\z¥-< &m<D&mztHtt£-&z>frii\ f *5 ct^mmum 
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mtuz>o z.n\zttis. «e*©#< <Dm&x*teMm<Dftitmm$:-z>fr2E 

5 b^L, M^Iif©iA(i> gfft©1M 100 t 

wum^i'o k jfi xmm l ^# e> n^c i^t^^® rasa** o , 

10 ^j£e, ^ttlflSOSMfcfcfcMB^H^ ^KruntSlfttXHelix-Loop-Helix 
(HLH) ^©fc^H? : rt*Sgft:£i*£J#o Ziitf,gr<<DW$im\z£. QWZfr 
\z^tlX^fzo mX\Z runtM^B^t lt«> Pebp2alphaA (Pebp2 a A) 
/Cbfah HLHM$s^H^<hLTte, Scleraxis, Id-K I-mfa^#^M# 

15 ^bKM-^T^Runt^fc^H^ Cbf al/Pebp2 a Aft: £ • 

^^ssox9©«tBt#^sflirj nrnrn.^. i6(ii), 25-32, 1998ft: £) . 

L^bft:*«e>» ^n6©te^H^O«ffi*^bfc3BIISI^^©^#Wft:e 
*tt**:«e$nTVift:Vi. 

20 ift*tti:iAt, 3£SE£it5;i <hlcJ: R*ffllfi*8&*J;< # • IMS' 
25 T ^f^te^T© (1) ~ (13) ^it5fe©-efe5. 
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(1) # • m&mm&&^m^(DmfcT*MMztifzMmzmAv, mm 

(2) fijfEM^#ME]3*MT&3, ±IH (1) 

(3) mznm&&mj&&mm%ifrMm'v&z>. ±m (2) tzno^m,, 
5 (4) mm®m&teMmrf®^mm-?&z>, ±fE (2) umoumo 

(5) HfflE^iia^f^i^^mi^TS.^, _LfE (1) ~ (4) O^TOl 

(6) tf(IHIffl^^B^^f>mii$nfe^l^T-$>§, _tfE (5) IE«c©^ri 0 

(7) MSE#-^#m#tefe¥H^^\CbfaKDlx-5,BapxKMsx2>Scleraxis 
10 RZ$Sox-9 frZt£%ffi£Vmi$nz> imXte2MS\±-?:fcZ>. ±IE 

(1) ~ (6) (D^-rtifr imizmw.(Dj5m 0 
~ (7) <D^-rnfr 1 m\zum<D^m 0 

^.hbTfr^ns, ±ie (1) ~ (8) <£>^m^ 1 mizizmom 

20 (10) ^T<£>Ili£*atK # • $K#M<?)ff2$^&o 

ffiX«2®J^±fCcfcoT^^M«T^Xg„ 
2) ±HEM*;i# • ^'ita^^tt^^H^COjlfK^^TxV^^^X^ 
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5 (id ±is (i) ~ do) (D^rnfrimizmmoijjmz^-DTftmtEti 

ffl^±^&£J£«*;m£^^ _hfE! (11) icimco-r >zf?> K 
10 (13) # • ^Sf^Hilte^H^oate^^^lXbfcllHIfi&^tf, #?Lte-fe^ 

n*> zfezm*. Di«ns iix«2it(±^ii» -r > 

15 % m (d m m 

ut, *mwiz-D^Tmwizmm-?z> 0 
i . # . %zm&m<Dftm 

-^mm^^-mnmmmR^m^(Dmin z f-^m.m^tirzmmizmxv, 
mmm*ftikmM-z^z>z\£\z&v). # • mm^^^w^^ut^ 
20 m\zm-t^>o 
i. i 

H§ *T £ , # • $fc # '14 © $5 ¥ T * D ,m 7L «Cb f a K D 1 x-5 , Bapx U 
Msx2, Scleraxis, Sox-9 WmiZtlZo Cbfal«1993^MfB^;^co/jNjl| ^ 

25 ^ckoT^ >^n, ±M*¥<D'\^z\z£vmmmnmMfrt>ft 
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(Komori, T. et al. , (1997) Cell 89, 755-764) „ ^ODCbfaHcte 2 
ofiD7-fV7^-A, til-l£pebp2aA#s#£T £o Dlx-5te, Drosophila 
distalless (DID jt^©+l|WIjt^T\ tt##«^rt«t©'&^tMt)* 
5 te^H^T&SCAcampora, D. et al. , (1999) Development 126, 3795-3809) o 
Bapxlteu Drosophila bagpipe homeoboxitfc^ (D&mAfc^l:, 4#tc#§& 

gdmfc^?) 1 ^t^x^ntt^ (Tribioli, C. et al. , (1999) 
Development 126, 5699-5711) 0 Msx2te, Drosophila muscle segment 

10 homeobox (Msh) Mfc^<2*@l^«fc^TsM#<D#lb«:bo T*3 D , 

CMamfc^omBiAfcTO 1 ot#i^ttTV^ (Satokata, I. et al. . 
(2000) Nature Genet. 24, 391-395) „ Scleraxiste, mMM&Mmfr <S> ifc 
-t^j^^^-arM^C^'fkM^^M^^fe^H^T^^) (Cserjesi, P. et 
al., (1995) Development 121, 1099-11 10) . Sox-9te, (KtT^llT* 

15 D> type II Co\\ageiim<Dlfcnftik\zmfr%mfc^<DmmMB& 
(Ng, L.J. et al. , (1997) Dev. Biol. 183, 108-121) . 

i. 2 aBiiao^k^gs 

z>*ttik<DmM'v$>r). win es«, nai^ftjaiB, xaniii 
naA^^bUfc^iieifi^^tf sns. fca>T«>#iia#©ifflSi##»i 
25 wsk, #^«oiia^«fc *b^. mz, -&mm*m£.mw,(DmWi 
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BMP-2> BMP-4, BMP-5, BMP-6, WP-mzfiM?-9m<D&M&c.# > A °^ K (BMP: 
Bone Morphogenetic Proteins) , TGF j8 ^(D&M&m&mffr ZMlttiZ 

10 

1. 3 f5¥-H^3tfE^©»A 

Miyake b © ^ r£ ( Miyake, S. et al, Proc. Natl. Acad. Sci. 
93:1320-1324, (1993)) fcg^Tfr A^cfc rfc H£ <£> 3p \y K ^Jx.« 

Adenovirus Cre/loxPKit (Mji*±S0 V>5 E t § 0 £<D^y 

h«P17 7 — ^©Cre'J n >tf^-— fcf t-e®B»E5U*X?feSloxP*fflVi/t: 
25 3r&ft$B:Ef6!l»* (Kanegae Y. et. al., 1995 Nucl. Acids Res. 23,3816) 
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h tm.Wk x- 7 j v << )v x ^ ^ $ - £ mm \z f^m-t z. t a*-? % „ 

&*3, 75V # -C ;U7.^^<D moi (multiplicity of infection) te, 10 
£T£b< 1250-200, ct D£?£L< ttlOOMSfe(80~120eft) ^=tVi„ 

5 i. 4 aHjjaoitm 

/W KD^y7/^-f h-^j8-TCP ( D >^H#;P>"^ A) , a —TCP 

15 iWSl^o ^WrW^fe^T r#?L(tt)J <h«, ^?LW4 

0 %l^±^.a*t-^fe(D<h^^o*fe>?L(Z)^:^$«#{C^^^n7 t j;Vi^\ 
#IS£a*:fc#^-V><hV>5 j&Tteitil 200Atm~500Mm*W^LVi o 

ffiasj£«*mK:, iymsrMbx, itoMiao 
20 tgffift* ^Ji^^7j<, a*tffl^i> fcs^ttn 

25 *«a*bvi„ rc£?iu, ^mmx^rat, nmmmzmjjm/m\£A±~e 
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im m & m \z m <=> n § tg ±& <t l t » » mem^ % , a -mem^ m . dmemjs m> m , 

fc, MtSiiiifCtt, FBS (Sigma*±S) , Ant ibiot ic-Ant imycot ic (GIBCOBRL 

5 ti) m<Dm£wnm&mmvT>b&^ a mm*. 3~io%co 2 , 3o~4or, 

SibT^v^teMF/r (frZWi^mm) iz-D^Tte. -TCP 
20 ^tW£1^ 0 

25 *^©^f>^7> hii, ^©BWt&m&tR&fr&^ttHKSs^T, 
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# ♦ m^m^^-^Ajx^xh^o -e 

(D&otzj&tttvxu, m&it* &m&&m&mmmmm=F- (bFGFK sk^ 
mftitmrnm^- (pdgfk <>xu>> <>x'j>tiiHf ogfk m 
ua^ms^ chgf)> t/VTrnmnm^mm? (gdnfk #i^isf (nfk 

5 *;W^E>, tMh;fc-f>, fMHf (BMP), h^>7;7^--5 >^TO 

ctgf), Atrts»j§iif (vegf) mommm^, #^/&^>a° 

mmm&mtf&z-ttfx^&c 

10 Ab£m^£#ttg£n&o # • m^mmcDmm^mm (in vitro) <d 
&uzT,&m'&(Dnxm^(iii vivo) \z&^xh$\%m%fi ^nt^t^ 

15 igi@oo^m^§^Bj 

0 1 Typel Cbfal (pebp2 a A) JkZS Type I I/I 1 1 Cbfal ( t i 1 — 1) 

IE1 2 Cbfal Mfc^S A©fca6© pAxCALNLw 3X5 F KIT 

20 HI3«> yy hnWMmz&tfZ lad (D^MM* Xgal m&VTcffiW:*^ 
-?^MX$>Z>o 

m 4 teu^y h#«J&H&tt£ LacZ ©fg^*£^S^Lfc^£^-r^ 

111 5 tt, ttA7T/^^;WM07 7 StfifitfettSTJW u 
25 7*^7 7^-lfStt©M^t^77^5. 
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in 7 cbfai mm=?&mm& s — v >/w:/u ^-r-e-S' a 
5 i8it iM7T7^^^i»7 7 h#^*Bna«iim^^-ry^ 

m=f-* von kossa ^feTtl^bfc^m^^T^^T^-g), 

HI 15 U,7»; H^Ji&R^Jfii#l*g»«[»©yoy ^^S^fcifiMM-Sr'S 
20 Tb^y'J >/x^v>^&LfclSII£^T^ftT'&£ 0 

A-a: 3>hn-;i/flf±S[^t3IMft 

A-b : 3 > h Jt&rt&ffi 5 Iimii 

A-c : Cbfal (t i 1-1) i^iHf ±Sft^i 3 j9IKlf& 

A-d : Cbfal(til-l)S^«n^W±^I^^W5MP^^ 
25 B-a : n > h n-;U*!fil#|*]gMii 3 9181ft 
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B-b : 3 > hn-j^IfrtM 8 mmWi 

b-c : cbiai (t\\-\) mmmM±m'%\H&m z mr*r& 

B-d : Cbfal (t i 1-1) ii^M*)i!#FWtt 8 Mm& 

*wmii«, -4zm<Dmfcm<Dmm-c&z>&m 2001-227979 nowmmiz 

15 

Uli 1 : 7TV7^J^^7^-}:d;l)77 h#3£«^(DCbfaljttfc 

1. ^j^77 m 

1) T^v^^;i/x^^^-cof^is 

20 ®CbfalcDcDNACDi^S 

CbfalOcDNAte, te£ MIS 0 Jl#^^^^^2ffi(D y y X 5 F * 

1 ; pSG5/IT(mPEBP2aA)^l/pSG5/KS (rati 1-1) mPEBP2aA(D0RFW;ff!iJPM 
«BamHI£, mt i l-l©0RF«ffrJPM5itBgl 1 1 *m ^Tty <0 {±j u Typel:pebp2 
aA/Cbfal (i2^J#^ 1 ) > Typel I/I 1 1 : t i 1-1/Cbf al (@H3«^2) (73231 

25 ^ilLfc (01) 0 
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*lCbfalte> immgfmWlzmiMVTl^lyvel (pebp2aA/Cbfal) 
*ffllfi#SWfc&^UTl*£TypeII/III (til-l/Cbfal) ^feO, Typell/III 
ttTypelJ: U feftV> 0 

5 2®cDCbfalcDcDNA^?1fflScDAdenovirus Cre/loxP Ki t (SMB&SIJ) 

T3^5 F^^-pAxCALNLwOSwal+r-f HcffAU^y hco^BJ«(c^ 
l«i7ry ^-Y ;UX^^^-^f1=®Lfe (02) 0 ff^Mbfc^ -y 
^fffite, *910" PFU/mlT\ ^^te#3tk:i§5^-3fco 

2) #§tM<D;f»;R^igil 

10 => v b#MJi& (Rat Bone Marrow Osteobrast : RBMO) tt, 6MS&<£>Fisher 
^ 5/ h (^X) (D-XM-Wk DManiatopoulos bCD73& (Maniatopoulos, C. , 
Sodek, J. , and Melcher, A. H. (1988) Cell Tissue Res. 254,317-330) 

f!i|xLfcM£, 15%FBS (SigmaM) , Ant ibiot ic-Ant imycot ic (GIBCOBRL 
15 tS) mmmmm (nacalai tesquettiO Tn >^;i/X> h \zt±Z> 

*L-fco ^fc, it ^3. 5cm<D^ y^a-tc 5nM ^+M^V*> (Sigmaft 

m , 10mM 7*X7i- h (Sigmatt®!) , 50^g/ml 

If >|7*77i- h (Wako*±M) £«Lfc±M!©igilf!£AtU l^V y 

20 a, ^i^m*bfc^^ bnwmm\zmmxmimvr^mmxr^y )vx 

— ^multiplicity of infect ion (moi) =500T'!^£ zi 
> ha-;i/<h LT.Cbfal^N^ATxV ^^^X^^^^itfclfflfia^f^Mb 

3) Xgal^fi&tc=fc£LacZ«fcT-^MOilil 

25 75FV^;l^^3H^~2MP B m©^>.y b#^MfC:fett&LacZC9fg 
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91£Scholer (Scholer, H. R. et al. , (1989) EMBO J., 8, 

2551-2557) lCftoTXgal8»68;fc J; t>«*EU& (03) , £ £ ^feL 
7tfM£NIH image &fflViTHi«i»*fSff ^ fS3EMiic£fC<firt;T3 Z t 
\z£K>iAfc^mA%)m&&tf)fz (04) c 

7?" ; v j )ix&mBm^2mm'&<D? y hn^mm^mm Tr is (ph 

7.5), 5mM MgCl,"I?iJfe^, U< K—"Cm*b. 500 w 1CD lOOmM Tris (pH 
7.5), 5mM MgCl 2 , l%Tr i tonX-100 bTittW b fc. 

6, 000gT-5^r^js>il^ilbT±?f ^(eHRL^o &±m5M 1^0. 056M 2-amin 
10 o-2-methyl-l, 3-propandiol (pH9. 9) , lOmM p-ni torophenyl phosphate, 
2mM MgCl 2 ^D*., 37^^30^^^ >^r :x^- hLfcll t<i;7^^ny 
I/- h U-y-T-Pj:JlX^ft405nni^43^^Pj:^^^a'J^b^ o 

*§ e> nfc myt&fr e> p-~ h p 7 ^ / - ;i, £ « ^ t^m l tcmmwi \z ^ 

T;l<#>fc (05) o 
15 5) fi)lz/7MsWL<DMJ£ 

WTH^L, -S^O. 6M HCl-e^Mb/!i 0 BW$c£^fRL, TtflgcDo-^ 
1/^-;!/^^ >3 >7° l/^V >^^T^;i/v r >A^tfM^ (Sigma&il 

#587, 360-n) &m^. mmm\zm^ts)^^7h.m^m^rc (06) 0 

20 6) /— ifWW^U^-f-fcf-xa > 

y^V^^Jl/X^^^cD^^ h#^iMJ;D, lMOTRIzol!« (GIBC0 
BRL*t$U, #15596-10551) i^aj«t3^V^Total RNA^JfittJ Lfc* 10 

MgcDTotal RNA£1% T^o-X/5. 5% ^A7Jl/rt H^raib, 20 
xSSCTHybond™-Xl (Amersham Pharmacia BiotechttM) (C$5 

25 ^bfco ^(D^ ^Vs-mmmmmis. WWMtt2ttm=r-ofc 0 GAPDH^Cbfal 



WO 03/011343 



PCT/JP02/06727 



14 

C0cDNA7°d — :/ H red i prime™ (Amersham Phamacia Biotech&S) ^T, 
a - 32 PdCTP (3000Ci/mmol, Amersham Pharmacia Biotechtti^) "C^^JUb, 
I& 0 jA £ ft& j&* o 7t a - 32 PdCTP£MicroSpin™ G-25 Column (Amersham 
Pharmacia Bio techttM) £JH^TP£</>fco £ >^ l/>£68 o CT30#ra1 
5 PerfectHyb™Plus HYBRIDIZATION BUFFER (SIGMAttM) 4 J T-f>^^^- 
h Vfc'&. ^^<;i/UfccDNAyn-y (2xl0 6 cpm/ml) S:JJDAT$ 6 tC 6 8 "CI 

p#K-r >^i^- h b^o >^i/>«^rU-e2xSSC/o. 1% sdsts^PbI^o 

fc^, £ e>K68T:T0. 5xSSC/0. 1% SDS^2[Il&20#P B mofc o ^(Dt^>^ 
l/>£-80t:TKodak XAR f i ImlZ-^m^t bfc (1217) „ 

io Dmmwomm 

^jppbst sttmmm b tern.. ^zKT2ni&#u iwux^ji//h^^7 

10% Bttt. 1% TritonX-100TJ&£bfc 0 M*i££^fRb> ^S595nmtC 

trsttsufc (08) „ 

*2 MiMIS^IS^ilTilL, (duplicate) ,_ti£<D^£?£<i: H U 

y ~> >mm b t t o b r^m m & u o > h r s £ <h k «£ o m b & . 

20 n#MmtfftW^&^*7)l!&ft\z&%fimk<DmT&vori kossa£fefi 
CDvon kossa^-fe 
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(DTUlf u yvv 

i^ra*^, #5fMtcCbfal<hCreD 3>tf^— tfitfc^ ©Ml^T ^ 
/ ^ ;]/X£multiplicity of infect ion (mo i) =500TJilfe£ -&7c 0 i^l 

^^^^Tf5JS ! fo^#b^^?rX^^^---e5^^9^^Tlt^L^(llllO)o 

2. n^ism 



10 1) LacZilfc^cD^fE 

03X^04^ ^W^^^ct^ IC, LacZitfcT©fS*jm, @T"t: 

«BJfi»tt«^T«^ ifi»!!«2affflSftiabTfe-ffl5©liBlie (*520%) Ttt3S£ 

is 2) y;i/* u 7*X77^- tfJStt 

05^e>^e>^^«fc-5tc, Cbfal (pebp2aA, t i 1—1) £i@£J^£-&;fc*Blfl& 

3) 

20 06^6BJ6^75:ck-5^, Cbfal (pebp2 a A, t i 1-1) mm\5&mMM<Dj5&EE 

mmzft )v v ^ a ©tt*a^# ^ z. t. Amm zntz* 

4) Cbfalitfe^cD^iJ 

07^6^6>*^«fc-5K:, Cbfal (pebp2aA, t i 1-1) W&\7=rJ V << )V7, 

25 nfco *fctil-HC|HL/TttrtflEl4©Cbfal3ie : ?©5g^'b««'r*^t** 



WO 03/011343 



PCT/JP02/06727 



16 

5) mrnomm 

mfr*>m*>frfc£.5te. $mmmm(^y hD-;H {ctb^TCbfal+Cre 

5 H^Yi^ofcc 
6) 

von kossa-*&& (1219) tTUif U >Uy (H10) ©»g*^e> W 

Cbfal (pebp2aA, til — 1 ) &m&mmm<DJ5WEER.{£&m/u'V\t* 

10 

3 . ^pim 

WlCiSIJ; ^CbfalCDcDNAteTxV ^ ;l/X^^-fZefc Dffia6T^j 
^^<#^MlflafC#A^n>#A$n^Cbfaljt^«#^^H^©#M^^ 

&mi& l e> % z. £ tin* £ nfc o 

g>l»J2 : CbfaiaM±MA#MM^2^ MLfejE^T^MMM 
1. UHfc^& 

20 1) h*r±&j£-R£te 

TfiflSo /3 -TCP (U >^H^;i/->^A) ^?Ltt^n y ^ (01ympus4t«. ¥ 
JSj^7-tMX=Il£§200tfm, 5mmx5mmx5mm) tt, J^T£>#&T 

Cbfalite^A^y H#3fM£J&*U 5s/ hf±^cra«tfco 
"T ft to -5, 3>7;H>M:feofc7:y b#5?M£ MJ^»jBll/T 
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gcagcagcag 
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